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eastern, Himalayas, under circumstances of very great diffi-
cult? owino- io the unhealthy nature of the tract oi country
passed through. Mr. Logan's principal triangulation reached
Attok in 1853, supplying the requisite elements lor the lopo-
0-raphical Surveys of the Rawul Pindi and Jhelum districts, and
the northern Trans.Indus frontier, which were commenced in
connexion with the Trigonometrical Survey, shortly after the
annexation of the Punjab.                                                 . .

The N. W. Himalaya series consists of seventy seven principal
triangles arranged in quadrilaterals and polygons, extending over
a direct distance of 446 miles. The triangulation, principal and
secondary, embraces an area of 33,000 square miles, including
snow peaks, and was executed at a cost of Rs. 3-5 per square mile.
The stations being all on hills or high mounds, no towers had to
be constructed, and the cost of the work per square ^milo was
much diminished by the large areas included in the triangles to
the snow peaks. The area topographically surveyecl^ was 33,700
square miles, at a cost of lis 3-10 per square mile. ^

The Indus series extends from Attok to Karachi, and is _
706 miles in length, the longest of any series of this Survey'
from baseline to'base line. Its extremities rest on the hills
of Lower Sind and of the Eawul Pindi and Bunnoo districts,
But the Soolimani Flange to which the triangulation runs pa-
rallel, was inaccessible for political reasons. Even the Tukhti
Sooliman, the fabled throne of the ' weary King Ecelesiastf, whose
summits survey a vast extent of country hitherto untrodden
by Europeans, the surveyors were reluctantly obliged to turn
away from, and leave the frontier without attempting to visit.
The Trigonometrical stations had to be restricted lor a distance
of about 470 miles to the flat and monotonous plains border-
ing the river Indus, which are rarely relieved by an undulation,
or a mound suitable for the Triangulation.

It thus became necessary to construct towers at no less than
113 out of the 148 principal stations, and to clear 230 sides of
triangles, whose united length amount to up wards of 2400 miles.
The observations were almost entirely taken with the great
Theodolite constructed by Messrs. Trough ton aud Sirmns for
Colonel Everest. Each angle was measured on five zeros ( face
right/ and the same number 'face lefV,three repetitions being taken
oil each zero; the instrument having five horizontal microscopes,
the value of each angle was thus obtained from fifty measures
on equidistant parts of the limb, 7y 12' apart. There are
in all 205 triangles arranged in self-verificatory quadrilaterals